Abstract. The effect of cane girdling, in combination with the common commercial practices of gibberellic acid applications and/or other crop control, on vine size and fruit characteristics was measured over 3 years for 'Himrod' grapevines (Vitis ×la-bruscana × V. vinifera) grown in central New York state. Cane girdles 4 mm wide between the second and third node from the base of each fruiting cane resulted in vines that were capable of sustaining vine size while enhancing several aspects of fruit quality. When added to several vine-manipulation regimes, cane girdling increased cluster weight as much as 106%, berries per cluster as much as 138%, and berry weight as much as 17%. Although cane girdling increased yield as much as 66%, it consistently reduced fruit soluble solids concentration (SSC). Therefore, for cane girdling to contribute to sustained production of quality 'Himrod' table grapes in a cool-growing-season climate, it will be necessary to practice it in combination with a level of crop control that will ensure acceptable fruit SSC.
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Mature ( ≈ ll-year-old) 'Himrod' grapevines, planted on a 2.7 m (row) × 2.1 m (vine) spacing, were balance-pruned to retain 25 nodes for the first 0.45 kg of cane prunings and 10 nodes for each additional 0.45 kg of cane prunings. A maximum of 55 nodes was retained per vine. Vines were trained to the umbrella Kniffin system and pruned to ≈ 12-node fruiting canes. Cane pruning weights were recorded for each vine at the beginning (1982) and after each of the 3 years (1983-85) of the experiment. At harvest, 12 clusters were randomly chosen from each vine and weighed. Six of those clusters were analyzed for number of berries per cluster, berry weight, and soluble solids concentration (SSC). Crop control and gibberellic acid sprays are typical commercial practices when growing 'Himrod' in the Finger Lakes. Crop control, either flower cluster thinning (FCT) or cluster thinning (CT), is essential in the Finger Lakes climate to limit crop size and ensure acceptable fruit maturity. Therefore, one experiment was designed to evaluate the effects of cane girdling when applied in combination with FCT alone and another experiment was designed to evaluate cane girdling when performed in combinations with CT, FCT, and gibberellic acid (GA 3 ) sprays.
The first experiment was a randomized complete-block design with five replications. Each experimental unit consisted of a three-vine plot. The three treatments consisted of a control, FCT, and FCT plus cane girdling (G). Treatments were applied to the same vines for each of three consecutive years .
The second experiment was also a randomized complete-block design with five replications and three-vine experimental units. The seven treatments were as follows: 1) control; 2) FCT and GA, sprays; 3) FCT, GA, sprays, and G; 4) CT; 5) CT and G; 6) CT and GA, sprays; and 7) CT, GA, sprays, and G. At early berry shatter, when berries averaged 4 mm in diameter, cane girdles 4 mm wide were made with a commercially available cane-girdling tool between the second and third basal nodes of fruit canes. Flower cluster thinning involved removing all but the basal cluster from each shoot before the start of bloom. Cluster thinning was performed in the same manner at early berry shatter. Clusters on shoots basal to the girdles were removed at the time of cane girdling because they would not be influenced by girdling. Wind and other mechanical damage during the growing season contributed to fewer clusters at harvest than originally retained with FCT. Gibberellic acid was applied-with a backpack sprayer to clusters to runoff when 50% of florets were open (20 mg·liter -1 ) and again at early berry shatter (50 mg·liter -1 ). Similar results were obtained for all three harvests. However, bird and raccoon depredation of portions on the crop at harvest in the first 2 years resulted in incomplete yield data. Therefore, yield data are presented only for the 3rd year of the experiment, when netting and electric fencing allowed collection of a complete yield data set.
Analysis of variance was computed for cane pruning weight, berry weight, number of berries per cluster, cluster weight, SSC (percent) of the fruit, and total yield per vine. Comparisons of treatments were made by orthogonal contrast using F tests.
In the first experiment, vines subjected to FCT and girdling produced an average of 1.13 kg of cane prunings per vine per year. Although a significant year effect was measured for cane pruning weight ( P < 0.005), there was no significant treatment × year interaction ( P < 0.42) or treatment effects within each year (P < 0. 47, 0.64, and 0.95 for 1983, 1984, and 1985, respectively) . For vines that had been FCT, girdling significantly increased berry weight, number of berries per cluster, and cluster weight over those that had not been girdled (Table 1) . The FCT and girdling treatment produced the heaviest berries, the largest number of berries per cluster, and the heaviest cluster weight of the three treatments. These changes in fruit characteristics, resulting in part from girdling, are desirable because they enhance the marketability of the fruit.
All vines in the second experiment averaged 1.03 kg of cane prunings at the start of the experiment. Although a significant year effect was measured for cane pruning weight, P < 0.00l), there was no significant treatment × year interaction (P < 0.45) or treatment effect within each year (P < 0. 43, 0.78, and 0.94 for 1983, 1984, and 1985, respectively) . There was also no significant effect CT + G *** *** *** *** *** CT + GA vs.CT + GA + G ** *** * ** ** *** FCT + GA vs. FCT + GA + G * *** *** ** *** z C = Control; FCT = flower cluster thinned to one cluster per shoot before anthesis; GA = gibberellic acid sprays at midbloom and berry shatter; G = cane girdling of fruiting canes between basal nodes two and three when berries averaged 4 mm in diameter; CT = cluster thinned to one cluster per shoot at berry shatter. NS,*,**,*** Nonsignificant or significant at P = 0.05, 0.01, or 0.001, respectively.
on cane pruning weight for any contrast for the 4 years . Cane girdling, when performed in conjunction with CT, with CT and GA, sprays, or with FCT and GA,, resulted in significant increases in berry weight, berry count per cluster, cluster weight, and total yield per vine (Table 2) . However, the addition of cane girdling to these three vine manipulation regimes resulted in highly significant decreases in fruit SSC (percent) (Table 2). Yield components were similar when flower cluster thinning was combined with either GA, applications alone or with GA, and cane girdling ( Table 2 ). The lack of a significant difference between FCT and CT for all variables measured is likely due to the timing of the cluster thinning at early berry shatter. Cluster thinning after berry shatter would likely result in a reduced berry count per cluster. Gibberellic acid applications when performed in combination with either CT or CT plus cane girdling, significantly increased berry and cluster weight but had no significant effect on berry count per cluster, 976 total yield per vine, or fruit SSC ( Table 2) .
The narrow cane girdles (4 mm) used in the current studies typically allowed complete callus covering of the girdle in 3 to 4 weeks. About 75% of the girdles in these experiments became sufficiently healed to be retained at the time of dormant pruning. In practice, canes on renewal spurs basal to girdles as well as healed, girdled canes provided an abundance of quality fruiting canes over the duration of the experiments. The performance of fruiting canes originating apical or basal to well-healed cane girdles was similar.
The increased yields from girdling in the second experiment were associated with significant reductions in fruit SSC. The depressing influence of girdling on fruit soluble solids accumulation has been previously observed (Halbrooks and Mortensen, 1987; Harrell and Williams, 1987) . A reduction in fruit soluble solids accumulation could be attributed to an inadequate leaf area : crop ratio (Kliewer and Weaver, 1971 ) and might be corrected by increasing that ratio and/or by delaying the harvest date (Kingston and VanEppenhuisen, 1989) .
Manipulations of 'Himrod' grapevines can produce desirable increases in berry weight, berries per cluster, cluster weight, and total yield. Cane girdling can have a desirable additive effect on these fruit characteristics when applied in several treatment combinations. Over the 3 years of this study, cane girdling produced no adverse effects on vine size and, therefore, this procedure may offer a new opportunity for sustainable commercial production of table grapes for a relatively cool growing season climate such as the Finger Lakes region of New York. However, because cane girdling in these studies did reduce fruit soluble solids accumulation, it will need to be practiced with a level of crop control and/or delay in harvest that will ensure acceptable levels of fruit SSC.
